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(57) Abstract: A substrate with a 
well-balanced electromagnetic shield 
film, excellent in electromagnetic 
shielding performance, enabling the user 
to easily see the image display thanks 
to high visible light transmittance, and 
low reflectance, and excellent humidity 
resistance. This substrate with an 
electromagnetic shield film has, over 
the surface of a transparent substrate, a 
transparent conductive film comprising 
seven layers of dielectric layers and silver 
layers alternately formed in the order 
from the substrate side. Each silver layer 
has a thickness of 18 nm or more and 
a silver purity of 99.999% or more. The 
surface resistance value of the transparent 
conductive film is 1.2 Q/U or less. The 
visible light transmittance of the substrate 
is 60% or more. 



ID 

m 
O 



A. ..FOURTH DIELECTRIC LAYER 

B. ..THIRD METALLIC BARRIER LAYER 

C. ..THIRD SILVER LAYER 
□...THIRD DIELECTRIC LAYER 

E. ..SECONDMETALUC BARRIER LAYER 

F. ..SECOND SILVER LAYER 

G. ..SECOND DIELECTRIC LAYER 

H. . JHRST METALLIC BARRIER LAYER 

I. ..RRST SILVER LAYER 
J...FIRST DIELECTRIC LAYER 
K...SUBSTRATE 



wo 03/037056 Al liliilillllliliillllliiliillliliiii 



=r515-0001 HMlll&BSrti ^PPTI 5 1 O "bV 
^^^^m^ Mie(JP). 

(74) ftmX: ^fi 'M±^ (SHIGA,Fujiya); T 104-0044 M 

m^P^^mmi^ Tokyo (JP). 

(81) ffiS^S (^rt;: CN, KR, US. 

(84) m (iiiM); 3 — (AT, BE, BG, CH. CY. 

CZ, DE, DK, EE. ES. FI, FR, GB, GR, IE. IT. LU, MC. NL, 
PT, SE. SK, TR). 



(57) 

5 o 



wo 03/037056 PCT/JP02/10983 

m m m 

iz-r^i-:/' (CRT) , m^y'-f (lcd) , hu)vs.^y 

•t>7. (EL) yfeH®5^^7.7'l/-r<^M®*>S^^-r5mmigc^V5«U^:3> 

10 n-r-i). 

P D P Ttt. A#tc:*S;^®a?fe im^W: : 3 0- 1 0 0 0 MH z )^Vi«jg 

15 Tmmmn.mi!)mw^nrc p d p^ 7 jv^^m^i^PT> p (Dmrnizm^-r 

mXit. wo 9 8/1 3 8 5 0#i:^$gl::*5l/iT«, »#:#J;5^ e> 1®J^A±CD^ 

^JELiz (2n+l) ®i«M^nfe^M©^«M5{>^1Sc®$nfePDPffii^^^l:: 
20 OViTte«t$nT:fel9, Sfe, 1 1 - 3 0 7 9 8 7 ^^^1:1*3 V^Ttt, 

»^S#Jdie>JBilf2^:«)n. 6~2. 8®^«^^til^^5i^StS:35S{C«^b 

rcYMommwtv. ^^^^m^mizMvx o . i~o. si^^jgo/^^^s^ 
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m^^m vxi^^^H)^. d ^0<mQ-t^ tmmf&'y-jv \^mzm-^'r^M 

Mm^^m\zm^-r^ztx^^o 
10 :^mm<Dmio:>wm\z^^mm'^^i^-)vvmn^mmt. mmMmmim\z. 

mf)^^9.-^n. ^mmom-^T!)^! 8nm&.±x^y). 
/^>t5N(99. 999%) &,±<DmMx&Ki. m^^mmm<Dm^^<Dm.i^^ 
(.>^-hm.w An. 2 Q/ne;!.TT^t), -psnytmmmmii^G o%u±x$> 

1 ;t U i'-M/i^0J^MiE'fb#;]lcfc r,:^^^2 Mtt#:Ji/ll 2 iS®/ Z n A 1 
20 il/ Z n A 1 J; 0 J^-SH 3 A U i—S/MHJ^Mm^bl^^ J; 0 4 

~15nm, Z n Alj;0 3^'5n>J^-e<Dmj?*«^n-6ni. 0~3. On 

mimni^m^^zsm4mni^m<Dmmi)^4 o~5 0 nm, m2mni^m 

^jzn^3mni^m(Dmm'A^7 5~8 5 nm;?>>e)fj;i9> ^MHjsmM^®®is 

mmm^mm'r^^^-ftKDmm'h^ommifi^sN (99. 999%) u±(Dm. 
mx;^K>. mmmmnm^m^'t^^^'rtKDZnAKD/'^w-mf}'^. ai^ 
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1-1 0SM%^OZnA l-&^Tafe§c:i:S:i|#mi:t--5maigt->-;i'HM 

10 h(D'V$>^o 

^^comiz. mmii^sm^u^^^izmvmvmm^n. m±mizmmi^m7!)^ 

iStrittiUxi. 2Q/nOTT*0> Bl^l^5l6@ig^*^6 0 

20 N (9 9. 9 9 9 %) KK±(Dmm-C^^. ^MliSflMOJigMOJSirCffi (-> 

25 7 0- 1 0 0 nm^m-r^m2mm^mXmm:^^2 0~ 3 0 nm^WT^^ 

2ise/'mff5&^*7 o~i 0 5 nm^^-r^msmm^mymm^^i 8-29 
^ $ n X 75: ^ d t ^ !it a t T S . 
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Wiz. mi^mo:)mm\ti 8~2 s nm.m2mm<Dmm\t2 o~3 0 nm. 

10 ^h<D^^Bizn^^t^^^'^mx'^^. 

^mn^m\zi^n^ cm&o^Mip^, mTmT^$>^m i mmwrniz^on^^ 
itrnmus-s 0 nm, m^t:M$&e«5~5 5 nm, m2mmi^miz^vy^m 

'fb^e^O — 9 5 nm, if^bM^BM^i 5 ~ 1 0 0 nm, msmMii^mizm-f ^ 

15 mitmmiitS'^i o o nm> m'fbM«&»JS5->i 0 0 nm, m^mm^miz^ 

tt-Sm-fb^^^S — 5 0 nm, m'fbMia^«5~5 5 n mif ^ Jl U 
20. <D. #t5N (9 9. 9 9 9 %) Sk±<DmmO§^. ^M^^^ t'Am^V < . 

Sri? ^ -1* :r 3 -r )utmtn^{&m.r^^^mizmm-^^^9\z^ o h ^ ^ :/u 

^BIPOLYCOLD SYSTEMS I NTE RNAT I ONALttM 

mhf^r^. <^\zWi&t^m(D/-^V^-mtVXZnA l fcC^'^fflV^-S^S-J: 
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mmitmm^r^ mmi^mxm i m»/z n ai dt^^-s^ i / tu -v- 
2 A u 'V-m/'mm^mmimmj: y)rj:^m3 mm^mym s ^mx z n a i 

znAij^K)tsi^A^j-^—m<Dmm-it}^^n^tii. o~3. onm, n 1 

*^®:fe=ktXm4g|m#iiOKJPdt4 0-5 0 nm, M 2 ^«#:M*5dtU?il 3 ^ 

m#:S<Dmj?75^7 5~8 5 nmT^^^/^cCD, TfeO^ feMBJ^HJK^^^-r 5 V> 
10 -fncoiSMfe^CDM^T^t 5 N (9 9. 9 9 9 %) £A±©|E6mTfeD, KMB>^S 

mMS:«^-r ^ {^i-rno z n a i <da u •^-a:!^^ a i i ~ i o m.m%^ts- 

%£Krii{&<T^rcibizit^mmth\z l 5 nin£^Ti:-r§Ci3&W*b<. 

mz. mimm<Dmm\t9'^i onm, ^2^®(di^»«i 3-1 4nm, m 
3mm<Dmmiti i~i 2nmfrsc:ij&^j:o^g^*uvio mm^zmm-fft 
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5 ZnA lO, I TO^&^tiSC:ifetH3|5S„ 

}sb. m2,mm(D±.m\zmi\m^m^m^^^m'^\z\t. ^^\z^o.±.m\zi^^n 
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OM<Dta;&MCZ nA 1 xOy (x=l~2, y=l— 4) SSrffl V^S H i:*?$f * 

'A\z. mm<Dm±mzit. m^M(Dm^^m±-r^^it)iz^m/'<v^-m^ 

10 ^^m.^ir^%(D'vm^\f^ib^. mmtmmwm(Dmm\z-m^^mM^^i^-DA\ 

1~ 1 om»%^tf Z n A 1 U V^o CI dlTVi 5 ^MA' U 

;*:V57?, m^u. U'^^m<D±m\zmni^m(D^mmm^^mf:^^^ 
15 M<D±mm(D-'^i!mitmz^m-^ti^o :i(D±mmm<t-^nrcmtmmi:: 

m^ji^m-r ^mz. ^(Dm<mmmm.(DBm^^T^(Dmm\zmttii^^j^'^ \z^ 
mmm^-^n. c<Dmei-^mm^<DMmiiy3^r)ytmmMm-^'^:kmiz^yv^ 

25 -So 

dCD^^nu-V-ji.hbTt*, t()BB(7)J:^tc:Z nA 1 -g-^*t$fSb<, mz 
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mo^m^^-i^l. 3~3. 5 nmtf SJli:*W*b<, «kO^F*b<J*l. 6 

~3. 0 nmMd«^vio $e>fc:, "sj^^mi^mm^i o%&,jit^^ftib<D 

^®AU-V-^©jS^t*, 1. 0 — 3. 0 nmt-r^j^g*^*So 

10 ::^^B^(Dnm^iy-)i}^mif^Mm^m\zmm-^n^mmmmm}t. m.i^m 

i^-hm.^i!)^2. 5Qyo&.T<Dm^\z},t. m^iGKz\zidi<ir^mm^mM 
ttti;&t3 0 dB&.±-fym^n. PDpmomm^BmH^n^^mm'^^^iz 

15 r'%^\zm^i^mm^^^n^z.tiS)^pjmtf3i^o ^fc, 

20. iSfj&^ISfe^-M-itO. 
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5 f3i^. -^mit}^m\:-^nrci^^\::^'7 7. mx\t. ^®j£«ii;&:'3*n o omn/ 

m'nm) . ^l^^U^^^t^^T^ mX^t. S[Sffi^f&*/{>«4 0~8 OMN./m 

fs.^. ^^momMMii^-)v\^m^^^m%. pdp, cRTts.acD'f^ :^ 
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(1) RI^i^j|S@®^^ pJ^^«IMlts^^ KS^felQ : 
25 J I S R 3 10 6 t2p»!lb, ^J-^^^th (4 0 0 OM, BSLtSf^miSX 
/^^>^ hD:7:r h^-:$7— ) tci;D^gES3 8 0~7 8 0 nm^1©'5Jm^«^5S3Ss^ 

9 



wo 03/0370S6 



PCT/JP02/10983 



(3)I^J¥ : 

5 mmmi^md ektakS (Sloa nttM) Id J; DSil^bfe. 

^SIgffl^*&M I L - s t d 2 8 StCipCTSS^Ufco 

3 Ot:- 9 0 %RH<7)|?tffl^4' J3lJ->:;/'Jl/$2MFBl^®b, 0. 2mm£i.± 

HJi^J 1 Hj-^ i^^mm 5 cfe J::t^tfc»J 1 , Jt^^J 2 Jd:, @HJ^«l«OM^®<^ 
jSirCfil hSiit) 2 Q/D^^i^TTJ&D. Bjm^^Mi^^^O^ 6 0 

15 -hm.m) i!}^2. 5Qya&.TT$>K). '^mytmmmm^^7 oxsk^-x^^^n 

mmm i 

0 0 Ommx 5 8 OmmX^Smm (J*$) <Dyn—h^^:^^ 

m (pJiaTtUMi^^ : 9 0. 4%, :y7X(75ii^gpoii#yj > h*5j;t;^V7> 

^fe-Tx X/'^^;'^ U ^^SMJdx :^JV— HIC^J&S n, Zn (3-&) . Z 
nAl (A.l#*^4wt%) ©=S-^«i5'-'J^';/ h^^O#ttfca)-&, fiKl^tu 
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lAXB^:bT, mm^(Dmmm.t:mit^m-mm. (O^: Ar = 9 : D IC^ 

4 2. 7 nmfi^mvrzo 
5 2 AXB iibT^ffl^^A r 1 G 0 % 0^?Si4^fflmtC'tl^^ b, ^SiS'— y-/ 
htc:«kDmiiBM<t bX(Dii^^£2 0 nm, 4 A 1 -Zn^-'fy hlCcfcD^ 

3 /'^X a t L.T^jm^(D^ffl^$Si;m{b145?^ffl^ (O, : A r = 9 : 1 ) \Z 

10 TO 4 A 1 -Z nOii^S. 2 nm, 2 S g i UT(D S n Oj® ^ 1 6. 4 nm, 

4A7,aibx^ia^*A r 1 0 0 %(D^m^wmn.izumh. m^—^y 

h\Z^D±m^mLVT<Dmm^2 Snm, 4A 1 -Zn^-yy htCJiD^ 
2©^JS/tUi'— il<i:L'T04A 1 -Z n-&^M& 1 . 4nni> S/'^XS-hb 

15 T^K^<D#ffl^^?ltK®?'flitt#H^ (O,: Ar = 9 : 1) \Z^WV. 

«#SO l^StUTOZ nA IxOyg^S. 5 nm, 2J§BtbT©SnO 
jl^l6. 9nm, 3 M i <i: UT© Z n 6 7 . 6 n m, 6 /IT. B t bT 

HIS^SA r 1 0 0 %C7);F^t4#H^{-'(3^^b> ^r^'-^*-/ h\Z^y)±^^m 
tLX(Dmm^ 2 3 nm. 4 A 1 -.Z n ^5^-^ b {Cct 0 H 2 (D^SA' U i^ — 

20. bT(D4 A 1 - Z n-^^ii* 1 . 8 nm, 7 AX @ i: bT^m^O^H^ 

&StKi?Yb1±#H^ (0.j: Ar = 8 : 2) Id^^^b, ^ 4 ^«#:® O 1 Jl B t 
bT©Z n A 1 xOyJlS:4. 2 nm^ 2 ^ B t bT© S n 0,^?£: 8 . 4 nm, 
3gB<hbT©Z nOM^ 3 4. 4nm, 8 /IX B t bT 4 ® B bTO S n 
0,M§4. 2 nm)<M:;^^mb, jlBJ#miK:0«l3itS^nfcmaj^5^-;VHJ^#^ 

25 m«^^li^J:0^^mbfeo 

mi^mAV^-m^^nm2^m/'^^j^-m(D4A i - z n-^^ii 

©±Jl}:i^'ft;tt^ia^TZ n A IxOyiiSrJ^gM-r^i:^, tfitB4 A 1 - Z n-&. 
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itiafit (iy-hmm) : 0. 9 4Q/n, nj^^jim^ : 6 4. 2%. 
->-;VF14(3 0~1000MHz):40 dB^AJi, jfi&Mtt 0 

2^?ftii&iSR e a 1 o o k, mmtTAcmmm. 3te«f^j«7^ u;i'5^«fli) 

9 4Q/n, pJ^^t^SJS^e 4%^ jfisS^^i^Mia^O 5 0 nm) : 0 . 0 5 

15 %^m-riit%iz. mm^^wmiyfcmm. o. 2mm&.±<Diz^-^^h'Dm 
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||2©4A.l -Zn-&^^om»^l. 6 nm\Z^W.l^rc&.mt± 
5 (CiSMS^*^® < i&Mtt fe^-S feOTJfeo fee 

tix\^^^h<D<Dm.m^^^M^^^<Dx$>^rz. 
mmme 

20 0 0 Ommx 5 8 0 mmx*?) 3 mm (;^$) <d:7 o— h;y^;:^S 

is ( nim^^Sia^ : 9 0 . 4%, :^f^7.©Jl§iitBBOll#yU >h*3<fctX:/;^ 

:Jfe-r, T./'^y^^'^m.iz. ;^7y-H^::^^6S n, Zn (3 -a-) > iSx ZnA 
25 1 (A 1 ■g-#^4w t %) ^!Kl^ttI<^ffi 
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1 @ <h bT, ^mM(Dnn%^mi\:.'^m-mn. CO 2 : a r = 9 : l ) 
ii^^b, sn^-^y v\zi^r)mimn.^m<o 1 eg iiu-ros no 2 3 

5 nm*!gJ^Lfe^. 1 ® g i:|^^f^^TZ n >y h 13 J; 0 2 M g<D Z n ^ 

3 8 nmfigJIiL/fe. 

2/^7.atLT#ffl^S:Ar 1 0 0 %COTiSttl?S^lC'»J#L, m^—^V 

hlZcfcOm^^tbTODMSrl Onm. Z n A 1 rS'-y ^> h J; D ^ 1 A* 

U-^"- ^iibTC^Z n A 1 -B-^iiSr 1 . 6 nm^l«b;'t. 
10 Z/'^7.UthXl^mm(D^m%^mxmi\:'&.mm% (O^: Ar = 9 : 1) 

^^JtU, ^2mm#ScD^M^^k#l®=£?^^bfco ^2 0im^®(DlB@<i:t' 

T(DZ n A 1 ,0,®^ 3 . 3 nm, 2SS t LTOS nO.SSr 1 . 8 nm, 3 

MS<i:LT(DZn0^^4 5nm. 4SStLT<^SnOjgSr3. 5 nm, 5 

sat LT(DZ nO^S: 2 2. 4 nmli^^fifeliiL'fe. 
15 4/'?;^ei:bT#ffl^^Ar 1 0 0 % O^SI^^ffl^lC^it b, ^S^^-Y^/ 

hfc:J:DII2^Ma:bTCD^S^l 4nm, ZnA 1 ^—^v ht3«J:D^2A 

U-V-gtbT^Z n A 1 -^^gS: 1 . 6 nm^MbTt,, 

5 A°Xg tbTJ^gM^CD^H^^Ht/^m-fbttlfffl^ (Oj: Ar = 9 : 1) \Z. 

iSitb, ^3^m#JiO iMg^bTCZ n A 1 ,0,M<£ 3. 4nm, 2®g 
20 ibTCDS nO^Ji^ 1 . 8 nm> 3Mg t bTCOZ nOS&4 6 nm, 4J1S 

<hbT©S nOaM'Sr 3 . 6 rim. 5 MS <i: bT(^ Z n OS^ 2 3 . 2 nmM^^ 

^fcl^bfe. 

6n::?.B<fcbTl?iB^S:Ar 1 0 0 %OTfiH4^S^fc«jtb, ^iS'-'Jr'y 
h{3j;0^3iSMibT©«g®^l 2 nm, ZnA 1 ^— h{CJ:O^3 0 
25 AU-^— ^.hbTCDZ n A 1 -a-^lS: 2. 2 nm^Mbfeo 

7A:^gtbT^m^<D#fflm^StXm'fbi4S^ffl^ (Oj: Ar = 9 : 1) \Z 
^i#b, ll4^m#:e<D lM@i:bTC^)ZnA 1 xOyP^ 1. 3 nm, 2gS 
.hbTCDS nOjMS: 0 . 7 nm, 3 @ g <!: bTCO Z n OM^ 1 8 . 4 nm> 4 
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Jig t LTOS nOtM^ 1 . 4 nm, SMB tVX<DZnOm^ 1 8 . 5 nm, 

5fl/n, m^@s^s^>'-;^H^4(3 o~i 0 0 omhz) 3 0 dB£t_h. rj«^ 

2. 5 Q/n, -UMlSi^— ;i' F<±(3 0 — 1 0 0 OMHz) : 3 0 dBe^±> nj 
ll7t!^Mil^ 7 1%, "BJ^I^^Klt^ : jfi9!Rn^M;i^^ ( 9 5 0 n m) : 2 . 8 
%&SK-ri:<hfe(C, »Stt(6 or, 90%RH, 1 000 h) *>MUfeiS:S:, 
20. 0. 2mm£;ji(D:^^$Sfe-p^*;^m:5<:P|g4>fem^'fb(*«< PDPffi©«M 

jliS^J7 

#:JlcDmj?;^t4 1 nm,^l^JiMli[*t9. 5 nm, ^ lAU "^-^MJPj&U . 

25 6 nm, ^ 2 ^m^^SJ^JP^Ot 8 0 n m, ^ 2 iSSMJ^/OU 3 . 5nm, ^ 2 7t 
^)\'-mm.mifil . enm, ^3^«#:S]^P;5?5 8 2 nm, ^3 ii^M;**n 
1. 5nm, ^ 3 A' U -V-MMJPj5« 2 . 2nm, ^4 il«#Mmi¥:<>5 4 2 nm 
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-mmmi>^ 2 . o n ms mm^mmmTb^ 7 s n m, n 3 mmmm-^^ 1 2 n 

m, ^3;tU-^-gl^JP5(>«2. 6nm> f^4mn.i^mmm^'i4 InmtifS:^^ 

10 mmms 

nm, m 2 m^i^m^mii)^ 7 Qnm. H 2 ^SMJPj&U 3 nm, B2niJ-V- 

mmmn)^ i . e n m, ji 3 mmwmmmi)^ 7 s n m. m 3 mmmm*^ 1 1 n m. 

^ 3 \zmmm e ~ 9 (Dmmmmm<D^mmm^<i^n^nytmm.mm. w^Tt 
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MMm7 








41 


42 


41 


41 


|g3A'J-1?'-jglSJ|[(ni«) 


2.2 


2.2 


2.6 


2.2 


As€M(nD) 


12 


11.5 


12 


11 




78 


82 


78 


78 




1.6 


1.6 


2.0 


1.6 


Ig2 Ag^l^^(nin) 


14 


13.5 


14 


13 




76 


80 


76 


76 




1.6 


1.6 


2.0 


1.6 


mi Asmmmim) 


10 


9.5 


10 


9 




41 


41 


41 


41 




71.2 


72.0 


70.2 


78.2 




3.7 


3.8 


3.9 


3.8 




2.3 


2.4 


2.4 


2.5 



^mommMs 5 Tim. m i ^mmmfi^ i o nms mi/'^v-^-mmmifii . 
-mmmi^^i. enm. m s mm^mmmi)^ ? onm. ms^mmmfjn 2n 

^m<Dmmif}^ 4 mm. HHS^KJPJ^n O nm, ^1 A'J-^-Ml^jPdtO n 

m 2 mm^mmmf)^ 7 6 nm. ^ 2 mmmm^^ i 4 nm. f^2^'^v-y-m 
mmf}-^onm.. m 3 mm^mmm*^ 7 8 nm. m 3 mmmm^^ 1 2 nm. m3 
n^j^—mmm:^^o nm, m4mMi^mmm^^4 1 nmtts.^^^\zfi^mm^ 
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^ 2nm, m 2 mm^mmmf}^ 7 6 nm. ^zmmmm-^^l 4 nm. ^2;\*U-\' 

10 ^mme tmi:'^mmm^mi^^. ;^/t-/^gg©*y— 

Z n A 1 iS^-^^;/ hCDA 1 ^mmt: 1 5 w t % §£>^^tt-r-<TllifiM 1 

^4 







ttmm4 








35 


41 


41 


41 




2.2 


0 


3.2 


2.2 


us AsSM(nin) 


12 


12 


12 


12 




70 


78 


78 


78 


^2yt'Ji'-®ja©(nra) 


1.6 


0 


3.2 


1.6 


1^2 Ag€^@(nin} 


14 


14 


14 


14 




70 


76 


76 


76 




1.6 


0 


3.2 


1.6 


HI AsaM^Cnm) 


10 


10 


10 


10 




36 


41 


41 


41 




68.7 


30.0 


63.4 


67.5 




4.2 


5.4 


7.2 


4.0 




2.3 


8.5 


2.6 


2.4 
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^ <r> m. m 

10 mi^mymmf)^! 8-2 S nm§W-r5^1^®/K®?&5 7 0~1 0 0 nm 

^^r^m2mm^mymmif}^2 0-3 0 nm^wr-s^ 20^/^^5057 
o~ 1 0 5 nm^m-r 3 mm^mxmm:^^ 1 8-29 nm^^-r^ns 

15 

3. €-^SMOitJigBtC, A 1 0aS%^t^Z nA 1 M 

ipl. 3~3. 5 nni©^jRA'U-¥-l^£tgttT3^§ili:«:#«S[t'rSW*3S 

20. 4. 3SBj^M^'fbtl®j;O;^J:S^lil«#:^/^10^/Z 
n A 1 ^ t9 ^ m 1 /N* U •V-»/SBJ^M^'fb'^ji J: K)f3:^m2 ^W^M/H 
2 A g Z n A 1 J; D J^tSU 2 A* U -V-P/S^^Mm^fctlMi 0 fSi^f^ 3 
fim<!^M/m 3 Z n A 1 <fc D fSi^f^ 3 A* U ^-«/MHJ^Mm'fbtlM J: 

25 Mj*/6^*^n^n9~ 1 5 nm. Z n AIJ; 0 :^§/tU i'— S©Mi»5^>^-?-n^n 
1. 0~3. 0 nm, ^ 1 |f«#:S*3i;UC^4^m#:Jl<^«J?3^'^4 0-5 0 n 

m, m2mmi!i^m^^Tsm3mmwm(Dmmti'^7 s-s 5 nm>&^e>/&D, km 
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TT^D> m^mmmm^m^t^^^^'rtKDmm'hmcDm&iiAsi^ (99. 9 
99%) u±o:)mmx-^v. mmmmmm^m^'t^^^-rtKD z nA I (D/'^u 
•y-m-A^. A 1 ^ i~ 1 oa«%^tyz n A 1 ^^'v$)^:iii^<i^WLt'r^m 

5. mimm(Dmmf>^9--i 0 nm, mzmmo^s^mnt^i 3-1 4 nm, m 

10 

nm, ^2mni^miZ^n^mitmmti^0--'8 5nm> g?<kM^e*«5~8 5 
nm, ll3^m#^iC*3tt§m<b^«A^5~8 5 nm, ^'fbMiSMTit 5 ~ 8 5 
nm, ^4m«Mfc::fett'5m<b^@*«0~ 5 0 nm, m^bM«&g5&« 0 ~ 5 0 

20 

25 9. mmmzy-}\^]^mH^MUib^. •:f^X'^y'^ 7.-:fv^ /•%:^)V(Dmm\zm. 
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«§jE$a)ti^(D$sia 



PCT/JP02/10983 



MiE$<Dii«(DSSa £2 0 0 3^3^1 8B (1 8. 0 3. 0 3 ) SESS^^SS : ttlSI 

5 Vi-rncD^»fe®®M^/0^'5 N (9 9. 9 9 9 %) Ji>^JiO)Mi?l?^ 0, feMHJ 

2. ttfiBMig^mm^, Skmmi)-^<^. j^jp^o^a 5~6 3 nm^*-r?>misi 

10 ll#:P/l^JP:^>S 1 8~2 8 n m^WT^^ 1 ^S/MJ**« 7 0-1 0 0 nm 

^m2gim#:)i/mj¥;^)^2 0-3 0 nm^^-r^mzmmymmT!)^! 
0-10 5 nm^^T 3 mnwmymm-fy^i 8 — 29 nm<£wrs^3 
5-6 3 nmS:^Tsii4§ia#:g3&^e)3^fiesnT;a:sc: t 

15 

3 . ^mm(Dm.±mz. a 1 ^ 1 - 1 0 sM%#tr z n a 1 ^^tj^s, 
jPi. 3-3. 5nm(D^mj'^v^-m^m-)-xtji^:it^^mt'r?>m^m 

20. 4. (miE'i^) mmmm±\Zs m.m^mm^tmm^vt^^mimni$^m/f$i 

^m/ Z n Al 0 1 7t iJ •V-Ji/'S§a^Jlimfb«feJlck D 2 fim 

2 A g JS/Z n Al J; 0 2 ;XU i'-M/SHj^Mm-fbtlJi J: D 
3 mmwm/W, 3 ^S/ Z n a 1 J; t) 3 n U -V-S/jlHJifeSi? 

25 #^^oMJ?:^>tJe-n^n9 — 1 5 nm, Z n AIJ; 0J5;^/\'Uir— Mc^lKJP*^ 

^n^'ni. 0-3. 0 nra. mm.mMm^^w<Dmfim.{-y-hm.mii^2 . 
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(Dmmhm(Dm.mi)'^5N 09. 999%) u±(Dm^-v^^. mMmmnm 

^^^'r^Vi-rn<^Z n A 1 (D/'^V-^—mtH. a 1 1 ~ 1 osm%^oz n 

smmommt^i i~i 2 nm-v$>^z.t^<i^mtT^m^m4izmnon 

10 nm, m2mm^m\z:f^n^mitmm^^o--'8 5 nm. mitmmm*^ 5 8 5 

nm, B5im#:®fc:fett§mib^S*^5 ~8 5 nm, mit:^#&^;6t 5 ~ 8 5 
nm, ^4Mfi#:jl(C^tt§m^bii/i/0^.O~5 0 nm, ^'fb^iJ®;&^ 0 ~ 5 0 
nmT*-& d <h^#^t-r^^*]K475M 5 f::IB«c©f|l@^JS>'>-;^ 

15 

25 n^mm. 

10. (iijip) M 1 sim#;i*5<fcix^4iim#:S<^MJ#jJ'54 o~ 5 0 nm, m 
2mm^m^^zsm3mmi$im(Dmmi)^7 s-s 5 nm-e^:&c:i^#^i{[i 
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^mmi9^ (1) izm-^K^mm 
mmi^m(Dmm-fy^7 5~8 5 nm^o^e^jiO, j ^nrnvtco 

iegB^4JI©S 7 - Sfrao r^l^m#:Ji*3J:t)f^4^ll#:Jl(DligJ?)6^4 0 
10 ~5 0 nm, H 2 ^ft^^^S^Ut^ 3 g|||<*:SOJKP*W 5~8 5 nm*^6.75; 
0, J tVid^m^^f-SfeWT^^o 
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